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Intracerebral hemorrhage (ICH) is the most devastating form of stroke for which no treatment beyond supportive care exists. Numerous clinical trials over the years have sought to identify therapeutic strategies that would improve the outcomes for victims of ICH. To date, no specific agent or surgical treatment has proven effective in reducing disability associated with this devastating condition.
Many of the studies conducted in the past 5 years have been focused on refining the existing treatment paradigms. Two large trials were conducted to identify the optimal blood pressure target for patient presenting with acute ICH [1, 2] . The results of the two trials were somewhat contradicting and hence, no clear answer could be derived from them. A phase II trial failed to prove that the iron chelator deferoxamine, used as a neuroprotective agent, improved outcomes in ICH [3] . Tranexamic acid, an antifibrinolytic drug, was investigated in a large randomized placebo-controlled trial [4] . Although there were less hematoma expansions in the treatment group, functional status at 90 days after did not differ significantly between the two arms. In patients with intraventricular hemorrhage and a ventriculostomy drain, irrigation with alteplase did not substantially improve functional outcomes, compared with irrigation with saline [5] . Finally, minimally invasive catheter evacuation of the hematoma followed by thrombolysis failed to improve functional outcomes [6] .
There were also studies that changed the treatment paradigms for acute ICH. The Platelet Transfusion in Cerebral Haemorrhage (PATCH) trial investigated whether platelet transfusion with standard care, compared with standard care alone, reduced death or dependence after ICH patients on antiplatelet drugs [7] . Platelet transfusion was not only futile, but it was even found to be harmful. The INCH trial compared the efficacies of fresh frozen plasma and prothrombin complex concentrate in ICH patients using vitamin K antagonists (Warfarin) [8] . Four-factor prothrombin complex concentrate was superior to fresh frozen plasma with respect to international normalized ratio (INR) normalization. It also normalized INR faster and was associated with smaller hematoma expansion, compared to fresh frozen plasma.
Currently, two clinical studies are starting, both sponsored by the National Institutes of Health. Anticoagulation for Stroke Prevention and Recovery after ICH (ASPIRE) is a randomized, double-blinded, phase 3 clinical trial designed to test the efficacy and safety of apixaban, compared with aspirin, in patients with a recent ICH and high-risk non-valvular atrial fibrillation. Seven hundred patients will be recruited and followed for outcomes over a median of 24 months. The primary aim of ASPIRE is to determine if apixaban is superior to aspirin for prevention of the composite outcome of any stroke (hemorrhagic or ischemic) or death from any cause in patients with recent ICH and atrial fibrillation.
Statins Use in Intracerebral Hemorrhage Patient (SAT-URN) trial will evaluate the effects of continuation versus discontinuation of statins on the risk of ICH recurrence during 24 months of follow-up in patients presenting with a spontaneous lobar ICH while taking a statin drug. It is a multi-center, prospective, randomized, phase 3, pragmatic, open-label, and blinded end-point assessment clinical trial that intends to recruit 1,456 participants.
Research in the past 5 years has shown that medical and surgical treatments for ICH are elusive. Science is yet to find a single therapeutic strategy that would improve outcomes and lessen the extent of disability in these patients. Another challenge with ICH research is coming up with sound ideas or hypotheses for clinical trials. Consequently, efforts are now primarily focused on re-inventing the wheel, refining what is already known, or validating anecdotal practices in place for years.
As ICH is the most pernicious type of stroke, research on this topic should be prioritized. Any new idea, however, that proposes a therapeutic strategy for ICH should be embraced by funding sources, including the National Institutes of Health and the American Heart Association. It is only by trial and error that we could hopefully find the remedy for this devastating condition.
